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(57)Abstract: 

PROBLEM TO BE SOLVED: To produce steel for machine 
structure exhibiting excellent damping properties even after 
working without exerting undesirable influence on its strength 
characteristics, wear resistance, or the like, and to provide steel 
parts for machine structure. 

SOLUTION: The area ratio of graphite occupied in the steel 
structure is 2 to 15%, also, the maximum grain size of graphite is 
£30 Dm, and, as the main components, by weight, 0.1 to 2% C, < 
3.0% Si, <3.0% Mn, <0.03% P, <0.1% S, 0.0003 to 0.015% B, <0.5% 
Al and 0.001 to 0.03% N are contained. 
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3b 


0.63 


1.27 


0.77 


0.002 


0353 


0.0018 


0.035 


0.009 














4b 


0.84 


1.06 


0.50 


0.007 


0.008 


0.0123 


0.036 


0312 














5b 


1.06 


0.23 


2.68 


0.022 


0335 


0.C034 


0.021 


0317 














6b 


1.57 


O.OB 


1.21 


0.009 


0309 


0.0008 


0.021 


0007 














7b 


1.66 


0.86 


1.24 


0.005 


0.006 


03012 


0386 


0311 














Sb 


0.66 


t.22 


0.83 


0.011 


0.014 


0.0026 


0362 


0312 


0.15 


034 










9b 


0.61 


0.99 


0.52 


0.010 


0303 


0.0032 


0335 


0310 






0.35 






Ca: 0.005 


10b 


0.79 


0.07 


0.75 


0.007 


0.006 


03016 


0.022 


0313 








0.49 




Zr:0.08 


lib 


0.55 


04 S 


0.86 


0.012 


0.010 


03035 


0336 


a 008 










0.38 


Ca:0.003, 2r:0.04 


12b 


0.84 


1.16 


0.65 


0.008 


0.005 


0.0024 


0330 


0015 












Ti:0.G3. Nh: 0.058 


13b 


0.30 


1.09 


0.32 


0.003 


0.002 


03018 


0.411 


0310 












Co: 0.1 2. W:0.02 


14b 


0.33 


1.11 


0.34 


0.010 


0.007 


03021 


0329 


0309 












Pb:0.18 


15b 


1.03 


0.05 


0.67 


0.008 


0.002 


03058 


0333 


0.009 












Bi:0.21 


16b 


o.sa 


1.55 


0.33 


0.003 


0.004 


03021 


0330 


0.010 












REM: 0.09 


17b 


0.25 


2.61 


0.92 


0.012 


0.018 


03025 


0322 


0.008 














18b 


0.40 


1.25 


0.35 


0.005 


0.025 


0.0020 


0332 


0.011 














19b 


0.63 


127 


0.77 


0.002 


0.053 


03018 


0335 


0.009 














20b 


034 


1.08 


0.50 


0.007 


0.008 


03123 


0336 


0.012 














21b 


1.87 


1.05 


0.43 


0012 


0.035 


0.0022 


0334 


0.009 














22b 


t3l 


130 


0.41 


0.008 


0.039 


03029 


0327 


0314 














23b 


112 


137 


0.53 


0.008 


0319 




0334 


0.009 














24b 


357 


138 


0.35 


0.002 


0.039 




0.027 


0314 














25b 


0.61 


151 


0.72 


0.005 


0.038 




0.030 


0.009 














25b 


034 


1.10 


0.49 


0.005 


0312 




0.032 


0.008 
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SST(°C) 








(N/mm 2 ) 


CQ . x 1 0 ) 


lb 


800 


00 


3.0 


3 


350 


4.1 


2b 


800 


00 


5.1 


5 


365 


4.5 


3b 


a oo 


60 


64 


5 


370 


4.9 


4b 


800 


60 


8.0 


6 


370 


c n 
3.0 


5b 


800 


60 


10.1 


9 


380 


5.2 


6b 


BOD 


60 


11.9 


13 


385 


5.4 


7b 


800 


60 


13.1 


20 


385 


5.3 


8b 


900 


60 


4.2 


5 


370 


4.3 


9b 


900 


60 


4.0 


4 


380 


42 


10b 


900 


60 


7.3 


6 


375 


4.8 


lib 


900 


60 


5.9 


4 


365 


44 


12b 


900 


60 


9.0 


7 


370 


4.8 


13b 


900 


60 


8.1 


-t 


370 


4.7 


14b 


900 


60 


8.8 


6 


370 


4.6 


15b 


900 


60 


tt o 

oJZ 


in 
1 u 


380 


K n 
O.U 


1 CD 


900 


60 


$5 


5 


370 


4.1 


17b 


980 


60 


0.0 


0 


355 


1.9 


18b 


980 


60 


OO 


0 


360 


1.8 


19b 


980 


60 


0.1 


1 


365 


1.8 


2 Ob 


980 


60 


0.2 


1 


370 


1.9 


21b 


750 


60 


12.5 


35 


210 


5.9 


22b 


750 


60 


13.5 


32 


220 


6.4 


23b 


800 


| 60 


1B.8 


31 


195 


6.7 


24b 


800 


60 


19.5 


33 


200 


6.8 


25b 


800 


i 60 


0.0 


0 


360 


1.7 


26b 


800 


60 


0.2 


1 


375 


1.9 
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C 


Si 


Mn 


P 


s 


B 


Al 


N 


Cu 


Ni 


Cr 


Mo 


V 




1c 


0.25 


2.61 


0.92 


0.012 


0.018 


0.0025 


0.022 


0.008 














2c 


0.40 


1.25 


0.35 


0.005 


0.025 


0.0020 


0D32 


0.011 














3c 


0.53 


1.27 


0.77 


0.002 


0.053 


0.0018 


O035 


0.009 














4c 


0.84 


1.08 


0.50 


0.007 


0.008 


0.0123 


0.036 


0.012 














5c 


1.06 


0.23 


2.88 


0.022 


0.035 


0.0034 


0.021 


0.017 














Gc 


1.57 


0.08 


1.21 


0.009 


0.009 


0.0008 


0.021 


0.007 














7c 


1.86 


0.86 


1.24 


0.005 


0.006 


0.0012 


0X186 


0.011 














8c 


0.85 


1-22 


0.83 


0.011 


0.0H 


0.0026 


0.352 


0.012 


0.15 


0.84 










9c 


0.8T 


0.99 


0.52 


0.010 


0.003 


0.0032 


0.035 


0.010 






0.35 






Ca; 0.005 


10c 


0.79 


0.07 


0.75 


0.007 


0.006 


0.0016 


OJ022 


0.013 








0.49 




Zr;0.08 


11c 


0.55 


045 


0B6 


0.012 


0.010 


D.0O35 


0.036 


0.008 










0.3B 


Ca: 0.003, 2r:0.04 


12c 


0.84 


i.ia 


0.65 


0.008 


0.005 


0.0024 


0.030 


0.015 












Ti:0.03. Nb: 0.058 


13c 


0.80 


1.09 


0.32 


0.003 


0.002 


0.0018 


0.411 


0.010 












Co: 0.12, W.0.02 


14c 


0.83 


1.11 


0.34 


0.010 


0.007 


0.0021 


0,029 


0.009 












Pb:0.18 


16c 


1.03 


0.05 


0.67 


o.ooa 


0.002 


0.0058 


0 .033 


0.009 












Bj:0.21 


16c 


0.58 


1.55 


0.33 


0.003 


0.004 


0.0021 


0J030 


0.010 












REM: 0.09 


17c 


0.25 


2.61 


0.92 


0.012 


0.018 


0.0025 


0D22 


0.008 














18o 


0.40 


155 


0.35 


0.005 


0.025 


0.0020 


0.032 


0.011 














19c 


0.63 


127 


0.77 


0.002 


0.053 


0.0018 


0D35 


0.009 














20c 


0.84 


1.08 


0.50 


0.007 


0.008 


0.0123 


003$ 


0,012 














21c 


1.87 


1.05 


0.43 


0.012 


0.035 


0.0022 


0.034 


0.009 














22c 


1.91 


1.50 


041 


0.008 


0.039 


0.0029 


0.027 


0.014 














23c 


3.12 


1.87 


0.53 


0.008 


0.019 




0.034 


OJ009 














24c 


3.57 


1.56 


035 


0.002 


0.039 




0.027 


0.014 














25c 


0.81 


1.21 


0.72 


0.005 


0.038 




0.030 


0.009 














26c 


0.84 


1.10 


0.49 


0.005 


0012 




0.032 


0.008 
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n m) 


(N/mm 2 ) 


(Q~\ xiO" 4 ) 


1c 


800 


60 


3.2 


3 


360 


..- 4.2 


2c 


800 


60 


5.4 


5 


370 


4.8 


3e 


800 


60 


7.5 


6 


350 


5.0 


4c 


800 


60 


8.9 


9 


360 


5.2 


Sc 


800 


60 


10.2 


10 


350 


5.4 


6c 


800 


60 


12.3 


15 


350 


5.5 


7o 


800 


60 


13,7 


22 


350 


5.7 


8c 


900 


60 


4.4 


5 ! 


380 


4.4 


9c 


900 


60 


4.0 


5 


375 


4.2 


10c 


900 


60 


7.8 


6 


385 


4.9 


11c 


900 


60 


8.2 


5 


360 


4.5 


12c 


900 


60 


9.3 


8 


365 


4.9 


13c 


900 


60 


9.0 


8 


365 


4.7 


14c 


900 


60 


9.1 


7 


360 


4.8 


15c 


900 


60 


8.6 


12 


360 


5.1 


16c 


900 


60 


3.9 


6 


355 


43 


17e 


980 


60 


0.0 


0 


380 


2.1 


18c 


960 


60 


0.0 


0 


355 


2.0 


19c 


980 


60 


0.2 


1 


360 


2.0 


20c 


980 


60 


0.8 


2 


360 


\S 


21c 


750 


60 


13.4 


36 


240 


6.2 


22c 


750 


60 


14.0 


34 


235 


6.6 


23c 


600 


60 


19.2 


33 


235 


7.1 


24c 


800 


60 


20.6 


35 


240 


8.9 


25c 


800 


60 


0.1 


1 


355 


1.8 


26c 


800 


60 


0.3 


2 


360 


ZZ 
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(51) Int. CI. 7 

F 1 6 C 33/12 
33/32 
33/34 
33/62 

F 1 6 H 55/06 
// C 2 1 D 6/00 



F I 

F 1 6 C 33/12 
33/32 
33/34 
33/62 
F 1 6 H 55/06 
C 2 1 D 6/00 



W 



F^— 3J011 PA10 QA20 SB02 
3J030 AA12 AC10 BC02 
3J101 BA10 BA70 DA02 DA03 EA02 

FA01 FA31 GA01 GA24 GA41 

GA51 



